A second look at methanol. by unknown
An attention to health then should take place of every other object. The time necessaryto secure this by active exercises,
should be devoted to it in preference to every other pursuit.
Thomas Jefferson, letterto Thomas Mann Randolph, Jr., 6 July 1787
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A Second Look at Methanol
Responding to the mandate ofthe amend-
ments to the Clean Air Act, the federal
government, the auto industry, and other
groups are looking to develop cleaner fuels
such as methanol. Although the risks to
humans of blindness and death associated
with ingestion of methanol (usually in the
form of"wood alcohol") have been known
for some time, the increasing interest in its
development as an alternative fuel has
prompted scientists to consider the poten-
tial health effects ofmethanol inhalation.
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Theoptic nerve and eye are methanoltargets. Scientists are nowlooking at otherpotentialtargets.
In the body, methanol is metabolized
to formate, which becomes toxic at high
concentrations. Formate is then detoxified
to carbon dioxide. Preliminary studies
conducted by scientists at the Chemical
Industry Institute of Toxicology, which
analyzed formate levels after methanol
exposure, indicate the risk to most people
would be minimal. In one study monkeys
were exposed to concentrations of meth-
anol from 200 ppm (the threshold limit
value or TLV; the TLV is the maximum
exposure recommended for humans in the
workplace) to 2000 ppm for 6 hours.
Results showed that formate levels in the
blood were no greater than normal levels.
A subsequent study was conducted
using radioactive methanol to distinguish
between formate due to methanol exposure
and formate normally found in the body.
Preliminary results indicate that the maxi-
mum blood formate concentrations due to
methanol exposure at or below the TLV
were 100 to 1000 times lower than normal
formate levels and 1000 to 10,000 times
lower than toxic levels of formate. These
data suggest that the body is efficient in
removing formate resulting from inhala-
tion of low levels of methanol. Con-
sequently, exposure to methanol at the
TLV should not pose an unacceptable risk
in healthy individuals.
There is, however, evidence indicating
that the developing fetus may be at a much
greater risk for adverse health effects from
maternal inhalation ofmethanol. A recent
report in Teratology (volume 47) suggests
that exposure to high levels of methanol
may cause birth defects in pregnant rats. It
is unclear whether the defects are a direct
result ofmethanol, formate, or some other
metabolite. If the defects are due to
methanol directly, studies offormate levels
may not provide an accurate measure of
inhalation risk.
If, in fact, formate is found to be the
culprit, its effects on pregnant women may
be exacerbated by folic acid deficiencies in
these women. Folic acid, found in foods
such as broccoli and spinach, is a critical
cofactor in detoxification of methanol. In
the absence offolic acid or in cases offolic
acid deficiency, formate accumulates in the
blood, causing a pH imbalance which can
cause toxicity. An article published in the
New EnglandJournal ofMedicine (volume
327, December 1992) estimated that at
least 15 to 30% ofpregnant women in the
United States and Europe, and as much as
50% of pregnant women in India, have
some form offolic acid deficiency due to an
increased rate offolic acid breakdown dur-
ing pregnancy. Scientists at CIIT plan to
studywhether inhalation ofmethanol poses
a health risk to these individuals. Says one
CIIT scientist of methanol exposure, "We
still need to examine the issue for potential-
ly sensitive individuals so that we don't
trade one form ofrisk for another."
Banking on Future Research
There is an increasing need for national
monitoring and assessment of the actual
amounts of environmental pollutants that
human populations are carrying in their
bodies-a need which may best be met
through a national human tissue specimen
bank. Such was the conclusion ofa group
of scientists who met in North Carolina
recently to examine these issues.
Participants at the Human Tissue
Monitoring and Specimen Banking Sym-
posium, which brought together scientists
and policy makers from agencies such as
EPA, NIEHS, the National Cancer Insti-
tute, the National Center for Health
Statistics, and the Centers for Disease
Control, met to provide a state-of-the-art
overview of human exposure assessment,
biomonitoring techniques, and advances in
human tissue specimen banking. Discus-
sion at the symposium encompassed the
need for monitoring and banking pro-
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